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Abstract: The subject of this literature review is the alleged relationship between L-tyrosine, 
phenelzine, and hypertensive crisis. Phenelzine (Nardil®) prescribing information notes: 
"The potentiation of sympathomimetic substances and related compounds by MAO inhibi- 
tors may result in hypertensive crises (see WARNINGS). Therefore, patients being treated 
with NARDIL should not take [...] L-tyrosine [...]". Interest in the scientific foundation of 
this claim was generated during routine patient care. A comprehensive literature search of 
Google Scholar and PubMed revealed no reported cases of hypertensive crisis associated with 
concomitant administration of L-tyrosine and phenelzine. Review of current US Food and 
Drug Administration nutritional guidelines relating to ongoing phenelzine studies reveals no 
mention and requires no consideration of L-tyrosine ingestion in combination with phenelzine. 
This paper is intended to provide an objective review of the science to then allow the reader 
to formulate the final opinion. 
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Introduction 

L-Tyrosine 

L-Tyrosine is a normal component of protein foods. It is a neutral amino acid and the 
precursor of the catecholamines dopamine, norepinephrine, and epinephrine. "Animal 
studies indicate that systemic administration of tyrosine in pharmacological quanti- 
ties can reduce physiological and behavioral decrements induced by highly stressful 
conditions." 1 

Phenelzine 

Nardil® (phenelzine) (Pfizer, Inc., New York, NY, USA) is a potent inhibitor of mono- 
amine oxidase (MAO). Phenelzine sulfate is a hydrazine derivative. It has a molecular 
weight of 234.27 and is chemically described as C g H 12 N 2 ■ H 2 S0 4 . 

Phenelzine prescribing information specifically notes: "The potentiation of 
sympathomimetic substances and related compounds by MAO inhibitors may 
result in hypertensive crises (see WARNINGS). Therefore, patients being treated 
with NARDIL should not take sympathomimetic drugs [...] or related com- 
pounds (including methyldopa, L-dopa, L-tryptophan, L-tyrosine, and phenylala- 
nine)." 2 In humans, L-tyrosine is metabolized to tyramine, L-dopa, dopaquinone, and 
3-iodo-L-tyrosine. The literature is clear that the problem of phenelzine-associated 
hypertension is due to concomitant administration with tyramine (not tyrosine). 3 



submit your manuscript | www.dovepress.i 
Dovepress 

http://dx.doi.org/ 1 0.2 1 47/CPAA.S6727 1 



Clinical Pharmacology: Advances and Applications 2014:6 107-1 10 



107 



© 2014 Hinz et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution - Non Commercial (imported, v3.0) 
| Ucense. Ihe full terms of the License are available at httpy/creativecommons org/hcenses/by-nc/i 0/ Non-commercial uses of the work are permitted without any further 
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the Ucense are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at http://wwwdovepress.com/permissionsphp 



Hinz et al 



Dovepress 



Results 

No cases of L-tyrosine-induced 
hypertensive crisis have been 
documented 

A comprehensive literature search of Google Scholar and 
PubMed revealed that the first phenelzine studies were pub- 
lished in 1959. 4 There have been no documented cases of 
L-tyrosine-associated hypertensive crisis. Conversely, several 
articles were found illustrating that when normal blood pres- 
sure exists or the subject is hypertensive, L-tyrosine lowers 
blood pressure. 4 ^ 12 The assertion that ingestion of L-tyrosine 
with phenelzine induces hypertensive crisis is without scien- 
tific literature verification. 

When Google Scholar was searched for articles contain- 
ing the exact phrase "L-tyrosine induced hypertensive crisis", 
no articles were found; however, the exact phrase "tyramine 
induced hypertensive crisis" identified 50 articles. PubMed 
is the recognized "gold standard" for peer-reviewed scien- 
tific publication certification. A search there using the query 
"L-tyrosine, phenelzine, hypertensive crisis" failed to reveal 
any peer-reviewed literature. 

Avoidance of all L-tyrosine is not possible 

Phenelzine prescribing information advises against tyrosine 
ingestion. It makes no recommendations regarding the level 
of L-tyrosine restriction. The only specific food restriction 
guidelines are for foods high in tyramine. 2 

With L-tyrosine found in virtually all protein foods, 
the prescribing information poses a confounding problem. 
The United States Department of Agriculture (USDA) 
nutrient database lists 4,889 foods that contain L-tyrosine. 
There are 1,962 foods listed that have over 500 mg of 
L-tyrosine per serving. In reviewing the USDA recommenda- 
tion, the established serving sizes are small. For example, the 
serving size for fish or beef is 3 oz, which typically contains 
between 600 mg and 900 mg of L-tyrosine. Most patients eat 
more than 3 oz of these proteins as a serving. The average 
meal contains more than 1,500 mg of L-tyrosine. 13 

Complying with the phenelzine prescribing informa- 
tion would induce a significant nutritional deficiency by 
completely eliminating all tyrosine-containing protein 
foods. 

It is impossible for any human to comply with the 
phenelzine prescribing information and avoid all L-dopa, 
L-tryptophan, L-tyrosine, and phenylalanine. Completely 
eliminating these four amino acids from the human diet 
would leave no protein-containing food to consume and 
would induce a significant nutritional deficiency. 



Phenelzine tyrosine safety record 

Drug safety is not established by double-blind, placebo- 
controlled studies. The most reliable safety (side effect) 
data are collected over time through prescribing to large 
populations. The earliest peer-reviewed literature located 
discussing phenelzine, by Saunders et al, 4 was published on 
1 July 1959. Phenelzine has been prescribed for 55 years. 
There are no documented cases of hypertensive crisis being 
induced by concomitant administration of L-tyrosine and 
phenelzine. Until the first case is documented in the literature, 
there is no scientific basis for asserting in the prescribing 
information that concomitant administration of L-tyrosine 
and phenelzine may be a problem. 

It appears that the warning regarding L-tyrosine found in 
the phenelzine prescribing information may have been placed 
there for a reason other than one that is found in the known 
scientific literature. When a significant interaction between 
two administered substances occurs, both substances are 
required to carry a warning. The US Food and Drug Admin- 
istration (FDA) considers L-tyrosine ingestion so safe that it 
does not require it to carry a warning regarding concomitant 
ingestion with phenelzine. This raises the question of why 
phenelzine has a tyrosine warning when tyrosine is not 
required to carry a phenelzine warning. 

Current FDA guidelines 

Phenelzine is the subject of ongoing clinical studies under the 
FDA guidelines. In 201 1 the FDA defined the current proto- 
cols for ongoing phenelzine drug studies, which address only 
foods containing tyramine. The FDA places no restriction on 
L-tyrosine intake in subjects involved in current phenelzine 
(Nardil) studies. There appears to be a divergence between 
the phenelzine prescribing information, which originated 
in the 1950s, and current phenelzine study guidelines. The 
updated study guidelines have not been reflected in the 
current prescribing information. 14 

Author experience 

The two primary authors of this paper have a database 
containing over 3 million patient-days of experience 
administering L-tyrosine with virtually all prescription drugs. 
The authors possess L-tyrosine treatment data from over 
1,400 medical practices from primarily the US and Canada, 
as well as many other countries around the world. Administra- 
tion of MAO inhibitors is uncommon with the exception of 
southern California. Total phenelzine with L-tyrosine medical 
record data on file are approximately 43,532 patient-days. 
This database was started in 1999, and up to the time of this 
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writing no concerns have been raised regarding concomitant 
administration of L-tyrosine with phenelzine. 15 " 29 

The primary cause of phenelzine- 
associated hypertensive crisis 

The literature notes numerous documented cases of 
phenelzine-associated hypertensive crisis. The primary eti- 
ology of these events is patient noncompliance with restric- 
tion of high-tyramine foods. 30 " 32 If a patient experiences a 
hypertensive crisis while taking phenelzine, the prescribing 
information offers a protocol to follow. "NARDIL should 
be discontinued immediately and therapy to lower blood 
pressure should be instituted immediately". 2 In a significant 
number of hypertensive crisis episodes the patient has been 
noncompliant with the following required restrictions. 2 
Phenelzine prescribing information notes: 

Hypertensive crises during NARDIL therapy may also be 
caused by the ingestion of foods with a high concentration of 
tyramine or dopamine. Therefore, patients being treated with 
NARDIL should avoid high protein food that has undergone 
protein breakdown by aging, fermentation, pickling, smoking, 
or bacterial contamination. Patients should also avoid cheeses 
(especially aged varieties), pickled herring, beer, wine, liver, 
yeast extract (including brewer's yeast in large quantities), dry 
sausage (including Genoa salami, hard salami, pepperoni, 
and Lebanon bologna), pods of broad beans (fava beans), 
and yogurt. Excessive amounts of caffeine and chocolate 
may also cause hypertensive reactions. 2 

The phenelzine prescribing information takes a position 
with regard to L-dopa, L-tryptophan, and L-tyrosine and 
phenylalanine. The formal recommendation found in the 
prescribing information regarding these four amino acids is 
"[...] should not take [...]". 2 Regarding tyramine ingestion, 
for which there is ample scientific literature supporting the 
position that ingestion with phenelzine is a problem, a less 
restrictive warning is noted; "Hypertensive crises during 
NARDIL therapy may also be caused by the ingestion of 
foods with a high concentration of tyramine or dopamine. 
Therefore, patients being treated with NARDIL should 
avoid high protein food [...]". 2 The warning for tyramine 
appears to be less stringent, despite the fact that according 
to the literature it is the primary amino acid known to induce 
hypertensive crisis when ingested with phenelzine. 

Conclusion 

Physicians are trained to treat patients in accordance with 
known science. Intuitively, it may seem that the proper thing 



to do is place the patient on an L-tyrosine-free diet while 
administering phenelzine as suggested by the prescribing 
information. A diet truly free of L-dopa, L-tryptophan, and 
L-tyrosine and phenylalanine in accordance with phenelzine 
prescribing information raises concerns relating to nutritional 
deficiency, a problem that is well documented in the literature. 
With 55 years of prescribing experience there are no reported 
cases in the formal scientific literature of L-tyrosine admin- 
istration with a MAO inhibitor inducing hypertensive crisis. 
On the contrary, numerous articles exist demonstrating how 
L-tyrosine actually lowers blood pressure. Although phenel- 
zine prescribing information published years ago asserts that 
concomitant administration of L-tyrosine with phenelzine is 
a problem, recent FDA guidelines on phenelzine studies no 
longer mention or require L-tyrosine considerations to be 
made when prescribing phenelzine. 

The real problem is not the amino acids; it is the drug side 
effects that may be enhanced with amino acid administration. 
If the drug were not prescribed, this paper would not have 
been written. 

This article is intended to serve as a literature review, 
a foundation for opinion formulation, and a reference for 
future discussion regarding L-tyrosine, phenelzine, and 
hypertensive crisis. 
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